Reciprocating autocatalytic interactions between platelets and the activation system.
Under normal circumstances, the platelet surface serves as a site of assembly for plasminogen (PGN) and tissue-type plasminogen activator (t-PA) and facilitates PGN activation. Since the plasmin (Pn) produced on the platelet surface can modulate a variety of platelet properties, we examined the effects of Pn on platelet-surface PGN activation. We incubated platelets with Pn (one caseinolytic unit/ml for one hr at 37 degrees C) and measured the effects of this treatment on the binding of PGN, Pn, and t-PA to unactivated platelets; and on the kinetics of PGN activation on the platelet surface. Pn treatment increased the number of PGN binding sites by 78% (from 46,000 to 88,000 sites/platelet) without affecting affinity (KD = 2.2 microM). Pn treatment had a modest effect on (DFP-inactivated) Pn binding but did not modify t-PA binding; however, treatment increased the catalytic efficiency of t-PA approximately two-fold. Importantly, all of these effects occurred without evidence for platelet activation by Pn. These observations imply that PGN activation may be an autocatalytic process on the platelet surface and provide evidence for a unique reciprocating mechanism governing the interaction between platelets and the plasminogen activation system.